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SECTION A

Question One i ) . : roblems
(a) (i) Briefly explain the importance of Fourier series expansion 1n solving Engineering [2pMarkS]
that involves periodic phenomena. [2 Marks]

(ii)State the Dirichlet conditions for Fourier series 4 Marks]
(b) Given vector A=3i + xj +yk. Find the curl of the vector [ K
(©) If A= x2zi + xyj + x2z% + x2y?z2, B=yz?i + x2] + «27. Determine grad (A-B) [4Marks]

Question Two

The analytical expression for a periodic function is given as:

4, —1<x<0
fo) =
—4, 0<x<m
flx+2m) = f(x)
(2) Sketch the graph of the function
[3Marks]
(b) Distinguish between Fourier series and Fourier transform [
- Mark] '
[8 Marks]

(c) Determine the Fourier series of the function, including terms up to at leastn=>5

Question Three
(a) Consider the periodic function given below,

Y%

-2n

where f(x + 2m) = f(x)

(a) Write the analytic expression for the function [3 Marks]
of the function, including terms up to at least n = 5. [8Marks]

(b) Determine the Fourier series g te .
(c) State two important application of Fourier transform in signal analysis [1 mark]



/" SECTION B
Question Four . : - blem. [3 Marks|
(@) State three Limitations and Merits of Fourier transform in solving Engineering proble 4&1 .}\ |
~ . 4 2 - ar ,5
(b) Ifp = x2yz? +xy222, Determine grad ¢ at the point P(1.3.2) [

(¢) Given A= 3j — 2j+4kand B=2j— 3j -2k. Determine the cross product of A and B and ]-'K:n(.'i: _
- : [SMarks]

calculate the angle between the two vectors

Question Five

].Give three examples of integrals of sin (mx) and or cos

(a) What are orthogonal functions? [1 Mark Tark
(nx) that are mutually orthogonal within interval —-m < x < 17 3 _\Iat-' ] 0
(b) Given that A= (y2 — x2,2); 4+ (x* + y2)j + (x?yzk. Find the curl of the vector A at the point (1, 0,
2) [4Marks]
[4Marks]

(¢) Given V=2x2y — %23, Find the Laplacian Operator V.

Question Six
[2 Marks]

(a) What is a Solenoidal vector
[5 Marks]

((b) Given A= (2x2y; — 2(xy® +y3z2)j + 3y2z2k. Determine the Grad of vector A
() IfA=2i-3j+4kand B=— 2j -5k. Determine the cross product of the two vectors and the angle

between them. [S Marks]

Question seven

(a) Mathematically express the vector product of two vectors A and B [2 Marks]

(b) State the Stokes and the Divergence Theorems as applied to integral functions [3 Marks]
(c) Using the Stokes and the Divergence Theorems, derive the differentia] expressions for Gauss *.

Ampere’s and Faraday’s Laws. [7 Marks]



